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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]as a pigment component — a formula (1) 
[Formula 1] 



(M shows the cation or ammonium of a hydrogen atom, an alkaline metal, alkaline-earth metals, alkylamine, and 
alkanolamine among a formula.) a, b, c, and d are 0 or 1, and the sum is an integer of 1~4. Aqueous ink composition 
containing the compound expressed. 

[Claim 2]An aqueous ink composition containing a compound and Direct Blue 86, Direct Blue 87, DirectBlue 1 99, 
and/or Acid Blue 9 which are shown by the formula (1) according to claim 1. 

[Claim 3]The aqueous ink composition containing water and a water soluble organic solvent according to claim 1 or 
2. 

[Claim 4]An aqueous Ink composition given in claims 1 thru/or 3 whose content of mineral salt is 1 or less % of the 
weight. 

[Claim 5]The aqueous ink composition according to any one of claims 1 to 4 which is an object for Inkjet recording. 
[Claim 6]An ink jet recording method using the aqueous ink composition according to any one of claims 1 to 5 as ink 
in an ink jet recording method which makes an ink droplet breathe out according to a record signal, and records on a 
recorded material. 

[Claim 7]The ink jet recording method according to claim 6 whose recorded material is a sheet for signal 
transduction. 

[Claim 8]The Inkjet recording method according to claim 6 which Is the sheet for signal transduction in which the 
surface treatment of the recorded material was carried out by an inorganic substance and/ or polymer. 
[Claim 9]The Inkjet recording method according to claim 6 which is the sheet for signal transduction to which the 
surface treatment of the recorded material was carried out with porous silica, alumina sol, and/or special ceramics 
as an inorganic substance. 

[Claim 1 0]The Ink jet recording method according to claim 6 which is the sheet for signal transduction In which the 
surface treatment of the recorded material was carried out by hydrophlllc polymer, acrylic polymer, and/or 
polyurethane system polymer as polymer. 

[Claim 1 1]The Inkjet recording method according to claim 6 which is the sheet for signal transduction to which the 
surface treatment of the recorded material was carried out with poly vinyl alcohol and/or polyvinylpyrrolidone as 
hydrophlllc polymer. 

[Claim 1 2]A container containing the aqueous ink composition according to any one of claims 1 to 5. 
[Claim 13]An ink-jet printer which has the container according to claim 12. 

[Claim 14]An aqueous ink composition containing a tetrasulfocopper phthalocyanine obtained by making 4- 
sulfophthalic acid react under existence of a copper compound. 

[Claim 15]An aqueous ink composition containing a copper phthalocyanine obtained by making 4~sulfophthalic acid 
and phthalic acid react under existence of a copper compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an aqueous ink composition and a record method. It is related with 
the aqueous ink composition and ink jet recording method containing a detailed specific compound of a cyanogen 
system. 
[0002] 

[Description of the Prior Art]Although the various regurgitation methods of ink are developed as a record method by 
an ink-jet printer, all generate the glob of ink and record by making various charges of a recorded material (paper, a 
film, a textile, etc.) adhere or dye this. In order that a recording head and the charge of a recorded material may not 
contact, the record method by an ink-jet printer does not have generating of a sound, and has the feature that it is 
quiet, and a rugged surface, a flexible substance, the product that breaks easily, etc. do not choose a place, but 
printing of them is possible. Since the miniaturization of a printer, improvement in the speed, and colorization are the 
features of being easy, it spreads through urgency in recent years, and big extension continues to be expected In 
order to record the picture or text on the color display of a computer in a color with an ink-jet printer, generally it is 
expressed by yellow (Y). magenta (M). and the subtractive color mixing in the ink of four colors which added black 
(K) to the three primary colors of cyanogen (C). In order to reproduce as faithfully as possible the additive-color- 
mixing picture by red (R), such as a CRT display, green (G), and blue (B), to the coloring matter to be used and the 
coloring matter especially used for the ink of YMC, it has the hue near the standard of each YMC as much as 
possible, and a clear thing is desired. The ink composition is stable to long-term preservation, and its concentration 
of the printed picture is high, and excelling in fastness, such as a water resisting property and lightfastness, 
moreover is called for. That the use field should be expanded from now on, when it utilizes for display objects, such 
as an advertisement, the case where it is put to lights (an electric light, a fluorescent lamp, daylight, etc.) increases, 
and the ink composition which was excellent in especially lightfastness is called for. Phthalocyanine system coloring 
matter [ like Direct Blue 86 or Direct Blue 199 ] many of whose cyan ink is is used in it, and these colors have the 
feature of excelling in lightfastness compared with magenta or yellow. However, under acid conditions, 
phthalocyanine system coloring matter like Direct Blue 86 or Direct Blue 199 is the hue of the green taste, and is 
unsuitable to cyan ink. Therefore, when using these coloring matter as cyan ink, it is most suitable to use it under 
alkaline conditions from neutrality. However, when the charge of a recorded material which ink uses also by alkalinity 
from neutrality is acid paper, the hue of printed matter may change a lot. It becomes a green taste also with 
oxidizing gases, such as nitrogen oxide gas with furthermore being taken [ much ] up as an environmental problem 
these days, and ozone. It has not come to provide the product which is still satisfied also with aquosity cyan ink of a 
demand of a commercial scene fully firom the above thing. 
[0003] 

[Problem(s) to be Solved by the Invention]The use of the ink-jet printer is expanded even to the industrial large- 
sized printer [ printer / for OA / small ], and since the opportunity to expose printed matter in the open air is 
increasing, robustness, such as a water resisting property and lightfastness, is searched for more than the former. 
About a water resisting property, it is substantially improved by coating the inorganic particles which can adsorb the 
coloring matter in ink, such as porous silica, cation system polymer, alumina sol, or special ceramics, on the surface 
of paper with PVA resin etc. The research which is excellent in the phthalocyanine dye used for cyanogen about 
lightfastness compared with other magentas or yellow, and raises lightfastness is not made like magenta or yellow. 
However, the cyanogen used now has problems, such as discoloration and fading, under an acid condition and a 
oxidizing gas. While environmental problems, such as acid rain or nitrogen oxide gas, receive attentions, in order to 
maintain the quality of printed matter also in outdoors, it has been an important technical problem to develop ink 
with little discoloration and fading also under an acid condition and a oxidizing gas. 

[0004]As a coloring matter skeleton of the cyanogen used for the water-based ink for Inkjet recording, a 
phthalocyanine system and a triphenylmethane series are typical. However, although excelled in hue, a water 
resisting property, and lightfastness about the phthalocyanine system coloring matter used now, there are problems, 
such as discoloration under acid conditions and fading. Although hue is good about a triphenylmethane series, in 
lightfastness and a water resisting property, it is dramatically inferior. An object of this invention is to have hue and 
clear nature suitable for ink jet recording, and for the light-proof of a recorded matter and waterproof fastness to 
provide the cyan ink composition which is strong and also has little the discoloration and fading under an acid 
condition. 
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[0005] 

[Means for Solving the Problem]This invention persons result in this invention, as a result of repeating research 
wholeheartedly that a technical problem which was described above should be solved. That is, this invention is a 
formula (1) as (1) pigment component. 
[0006] 
[Formula 2] 



[0007](M shows the cation or ammonium of a hydrogen atom, an alkaline metal, alkaline-earth metals, alkylamine, 
and alkanolamine among a formula.) a, b, c, and d are 0 or 1 , and the sum is an integer of 1 -4. The aqueous ink 
composition containing the compound expressed, The aqueous ink composition containing the compound and Direct 
Blue86, Direct Blue 87, Direct Blue 199, and/or Acid Blue 9 which are shown in (2) and (1) by the formula (1) of a 
statement, (3) (1) containing water and a water soluble organic solvent, or an aqueous ink composition given in (2), 
(4) Aqueous ink composition given in any 1 paragraph of (1 ) thru/or (4) which are an aqueous ink composition given 
in (1) whose content of mineral salt is 1 or less % of the weight thru/or (3), and an object for (5) ink jet recording, 
[0008](6) In the ink jet recording method which makes an ink droplet breathe out according to a record signal, and 
records on a recorded material. An ink jet recording method using the aqueous ink composition of a statement for 
any 1 paragraph of (1) thru/or (5) as ink, (7) An ink jet recording method given in (6) whose a recorded material is a 
sheet for signal transduction, (8) An Inkjet recording method given in (6) which is the sheet for signal transduction 
in which the surface treatment of the recorded material was carried out by an inorganic substance and/or polymer, 
(9) An ink jet recording method given in (6) which is the sheet for signal transduction to which the surface treatment 
of the recorded material was carried out with porous silica, alumina sol, and/or special ceramics as an inorganic 
substance, (10) An Inkjet recording method given in (6) which is the sheet for signal transduction in which the 
surface treatment of the recorded material was carried out by hydrophilic polymer, acrylic polymer, and/or 
polyurethane system polymer as polymer, (11) An ink jet recording method given in (6) which is the sheet for signal 
transduction to which the surface treatment of the recorded material was carried out with poly vinyl alcohol and/or 
polyvinylpyrrolidone as hydrophilic polymer. The container which contains the aqueous ink composition of a 
statement in any 1 paragraph of (12), (1) to (5), The ink-jet printer which has a container of a statement in (13) and 
(12), the aqueous ink composition containing the tetrasulfocopper phthalocyanine obtained by making (14) 4- 
sulfophthalic acid react under existence of a copper compound, (15) It is related, without the aqueous ink 
composition containing the copper phthalocyanine obtained by making 4-sulfophthalic acid and phthalic acid react 
under existence of a copper compound. 
[0009] 

[Embodiment of the InventionjThis invention is explained in detail. It is characterized by the aqueous ink composition 
of this invention containing the compound expressed with said formula (1) of a cyanogen system as a pigment 
component. It is used also as a mixture with other cyanogen system compounds (DirectBlue 86, Direct Blue 87, 
Direct Blue 199. Acid Blue 9). 

[0010]The cyanogen system pigment component used by this invention usually uses phthalic anhydride and 4- 
sulfophthalic acid as a raw material, and is manufactured. It is possible by changing the mole ratio of the reaction of 
4-sulfophthalic acid and phthalic anhydride to adjust the number of sulfone groups. However, since disulfon 
phthalocyanine has low solubility, when using it as ink, the way with little content is preferred [ mono- ** ]. Mass 
spectrometry (ESI-MS= electro-spray ionization measuring method) or an ultimate analysis method to a mono- 
**** disulfon copper phthalocyanine is preferred 50% or less, and the content is about 20% or less especially 
preferably 30% or less still more preferably 40% or less, for example. The compound of the formula (1 ) is indicated to 
J.H. Weber, Inorganic Chemistry, Vol 4, and 469 (1965). 

[001 1]In order to manufacture the pigment component used by this invention, it uses at a rate of a request of 4- 
sulfophthalic acid or 4-sulfophthalic acid, and phthalic anhydride, and is obtained by carrying out a pyrogenetic 
reaction under existence of a catalyst and a copper compound, for example. 1 50-290 ** of reaction temperature is 
usually 1 70-270 ** preferably in ordinary pressure. Although reaction time changes with reaction temperature, it Is 
usually 1 to 8 hours. The compound of a formula (1) is obtained filtration, curing salting (or ****), and by drying after 
ending reaction. As for a of a formula (1), b, c, and d, the sum becomes four or less number as average value with 
the using rate of 4-sulfophthalic acid and phthalic anhydride by 0 or 1. As a copper compound, a copper chloride is 
raised, for example. 

[0012]The compound compounded by the above-mentioned method is usually obtained In the form of fr-ee acid, or 




(1) 
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the form of the salt. What is necessary is just to ****, for example, in order to consider it as free acid. What is 
necessary is just to apply the usual salt exchange buffering method which adds the base of desired organicity or 
inorganic matter to what was used as free acid, for example, in order to use a salt. 

[0013]ln this way, although M of the compound of said formula (1) obtained is the cation or ammonium of a hydrogen 
atom, an alkaline metal, alkaline-earth metals, alkylamine, and alkanolamine. Sodium, potassium, lithium, etc. are 
mentioned as an alkaline metal, and calcium, magnesium, etc. are mentioned as alkaline-earth metals, respectively, 
for example. As alkylamine, methylamine, ethylamine, etc., for example as alkanolamine. For example, 
monoethanolamine, diethanolamine, triethanolamine, monoisopropanolamine, diisopropanolamine, tri- 
isopropanolamine, etc. are mentioned, respectively. As desirable M, for example A hydrogen ion, ammonium ion and 
sodium ion. Alkali metal ion, such as potassium ion and a lithium ion, monoethanolamine ion, Alkanolamine ion, such 
as diethanolamine ion, triethanolamine ion, monoisopropanolamine ion, diisopropanolamine ion, and tri- 
isopropanolamine ion, etc. are mentioned. 

[0014]ln said formula (1), the sum of a, b, c, and d is four or less integer in 0 or 1. Usually, unless phthalocyanine is 
compounded only using 4-sulfophthalic acid, the sum of a, b, c, and d is obtained as a mixture of the compound of 
0-4. However, it is preferred to adjust to a mixed amount which the sum of a, b, c, and d described above in process 
of filtration or refining since the thing of 0 and 1 had low solubility. The sum of a, b, c, and d can be measured by 
methods, such as mass spectrometry (ESI-MS), ultimate analysis, and a neutralization titration. 
[001 5]The pigment component in the aqueous ink composition of this invention, It is used as the compound 
Independent of said formula (1), or a mixture of the compound of said formula (1), and other cyanogen system 
compounds (Direct Blue 86, Direct Blue 87, Direct Blue 199, Acid Blue 9). When mixed use is carried out, the latter 
is 0 to 30% especially preferably 0 to 40% still more preferably 0 to 50% preferably 0 to 60%, and the mixing ratio 
dissolves this in water or a water soluble organic solvent. As for pH of ink, six to about 1 1 are preferred. When this 
aqueous ink composition is used with the printer for Inkjet recording. Few directions of the content of mineral salt, 
such as a chloride (for example, sodium chloride) of the metallic cation contained in an ink composition and sulfate 
(for example, sodium sulfate), are preferred, and, as for the content, it is preferred that it is 1 or less % of the weight 
as a total content of mineral salt. What is necessary is just to carry out the demineralization step of the dry article 
or wet cake of a pigment component besides the usual method or formula (1) by a reverse osmotic membrane, for 
example by the method of agitating and drying [ filter and ] in methanol and the mixed solvent of water, in order to 
manufacture an Ink composition with little mineral salt. 

[0016]Although the aqueous ink composition of this invention Is prepared considering water as a medium, the 
compound of a formula (1) is more preferably contained 0.5- 8% of the weight still more preferably 0.1 to 10% of the 
weight 0.1 to 20% of the weight in this aqueous ink composition. In the aqueous ink composition of this invention, the 
water soluble organic solvent and the ink modifier may be contained further. Zero to 30% of the weight, the content 
of a water soluble organic solvent is 10 to 30 % of the weight, and an Ink modifier Is 0 to 2 % of the weight preferably 
zero to 5% of the weight. 

[0017]The Ink composition of this invention is prepared by the water from which Impurities, such as distilled water 
and ion exchange water, were removed by carrying out addition mixing of the following water soluble organic solvent, 
the ink modifier, etc. by an aforementioned compound and necessity. A pigment component (color) may be added 
into a mixture with water, the following water soluble organic solvent, an ink modifier, etc., and it may dissolve in it. It 
may filter, after obtaining an Ink composition, if required, and ****** may be removed. If it is a request, the pigment 
component except said may be added in the range which does not separate from the purpose of this Invention. 
[0018]As a water soluble organic solvent which can be used, for example Methanol, ethanol, Propanol, isopropanol, 
butanol, isobutanol, the second butanol, Carboxylic amide, such as C^, such as the third butanol, - C4 alkanol, N.N- 
dimethylformamlde, or N.N-dlmethylacetamlde, Lactam, such as epsllon caprolactam and N-methylpyrrolidine 2-one. 
Cyclic urea, such as urea and 1,3-dimethyl imidazolidine 2-one or 1,3-dimethyl hexahydro pyrimide 2-one, Ketone or 
keto alcohol, such as acetone, methyl-ethyl-ketone, and 2-methyl-2-hydroxypentan-4-one, Ether, such as a 
tetrahydrofuran and dioxane, ethylene glycol, 1,2- or 1 ,3-propylene glycol, 1,2- or a 1,4-butylene glycol, 1,6- 
hexylene glycol, a diethylene glycol, triethylene glycol, Monod who has such as dipropylene glycol, thiodiglycol, a 
polyethylene glycol, and a polypropylene glycol, - Gg alkylene unit, oligo, polyalkylene glycol, or a thioglycol, Polyols, 
such as glycerin and hexane-1.2.6-triol (triol). Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
Diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, - C4 alkyi ether, gamma-butyrolactone, 
or dimethyl sulfoxide of polyhydric alcohol, such as triethylene glycol monomethyl ether and triethylene glycol 
monoethyl ether, etc. is raised. Two or more sorts of these water soluble organic solvents may be used together. 
[0019]As an advantageous water soluble organic solvent, N-methylpyrrolidine 2-one, mono- ** JI which has C2 ^ a 
Cg alkylene unit, or doria — RUKIREN glycol. Mono- ** JI or triethylene glycol, dipropylene glycol, dimethyl 
sulfoxide, etc. are mentioned preferably, and use of N-methylpyrrolidlne 2-one, a diethylene glycol, and dimethyl 
sulfoxide is preferred especially. 

[0020]As an ink modifier, a preservatlon-from-decay antifungal agent, a pH adjuster, a chelating reagent, a rust- 
proofer, a water-soluble ultraviolet ray absorbent, a water soluble polymer compound, a color resolvent, a surface- 
active agent, etc. are raised, for example. 

[0021 ]As a preservation-from-decay antifungal agent, dehydroacetic acid soda, sorbic acid soda, 2-pyridine thiol 1- 
oxlde sodium, sodium benzoate, pentachlorophenol sodium, etc. are mentioned, for example. 

[0022]As a pH adjuster, without having an adverse effect on the Ink prepared, if pH of ink Is controllable In the range 
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of 6-11, arbitrary substances can be used As the example, alkanolamines. such as diethanolamine and 
triethanolamine. Carbonate of alkaline metals, such as hydroxide of alkali metals, such as lithium hydroxide, sodium 
hydroxide, and a potassium hydrate, ammonium hydroxide or lithium carbonate, sodium carbonate, and potassium 
carbonate, etc. are mentioned. 

[0023]As a chelating reagent, hydroxy chill ethylenediamine[ sodium ethylenediaminetetraacetate, sodium 
nitrilotriacetic acid, and sodium ] triacetate, diethylenetriamine pentaacetic acid sodium, reverse side mill sodium 
diacetate, etc. are raised, for example. As a rust-proofer, acid sulfite salt, sodium subsulfite, thio glucohol acid 
Amon, a diisopropyl ammonium nit light, pentaerythritol tetranitrate, a dicyclohexyl ammonium nit light, etc. are 
raised, for example. As a water soluble polymer compound, polyvinyl alcohol, a cellulosic, polyamine, polyimine, etc. 
are raised, for example. As a water-soluble ultraviolet ray absorbent, the benzophenone sulfonated, for example, the 
sulfonated benzotriazol. etc. are raised. As a color resolvent, epsilon caprolactam, ethylene carbonate, urea, etc. are 
raised, for example. As a surface-active agent, publicly known surface-active agents, such as an anionic system, a 
cation system, and the Nonion system, are raised, for example. 

[0024] As a recorded material in the ink jet recording method of this invention, sheets for signal transduction, such 
as paper and a film, textiles, leather, etc. are mentioned, for example. About the sheet for signal transduction, that 
by which the surface treatment was carried out, and the thing which specifically established the ink absorbing layer 
in these substrates are preferred. What provided the ink absorbing layer is usually called the exclusive paper for ink 
jets (film), and the glossy paper for ink jets (film). For example, PIKUTORIKO (made by Asahi Glass Co., Ltd.), a color 
B J paper, a color B J photograph film sheet (all are canon company make), A color image jet paper (made by a sharp 
company), the gloss film only for super fine one (made by the SEIKO EPSON company), PIKUTA fine (made by 
Hitachi Maxell, Ltd.), etc. are mentioned. If an example of an ink absorbing layer is given, it will be provided by 
carrying out coating of the inorganic particles which can adsorb the coloring matter in ink, such as porous silica, 
alumina sol, and special ceramics, for example to the above-mentioned base material surface with hydrophilic 
polymer, such as polyvinyl alcohol and polyvinylpyrrolidone. Of course, it can use also for a regular paper. 
[0025]The solubility to water is high and separation of precipitate does not produce the aqueous ink composition by 
this invention during storage. When the aqueous ink composition of this invention is used in an ink-jet printer. 
Blinding of an injection nozzle does not arise, and even If it is long time (use under fixed recycle or Intermittently 
use under interim interception) preservation, the aqueous ink composition of this invention does not produce change 
of a physical property. 

[0026]The container of this invention contains the above-mentioned aqueous ink composition. The container of this 
invention with which the ink-jet printer of this invention contains this aqueous ink composition is set to an ink tank 
portion. The effect of this invention is demonstrated more and the ink composition of this invention has it, when 
applied to the paper and the film which were manufactured as objects for ink jets which provided the above ink 
absorbing layers especially, such as exclusive paper for ink jets (film), and glossy paper for ink jets (film). 
[ preferred ] 

[0027]The aqueous ink composition of this invention is clear, is the ideal cyan color approximated to the standard 
cyan color of JNC (corporation Japan Printing Machinery Manufactures Association), is using with other magentas 
and the ink of yellow, and can carry out ejecting paint of the color tone of a large visible region. Lightfastness and a 
water resisting property are excellent, it excels in lightfastness and a water resisting property by using with the 
existing magenta strong against the use under acid conditions, yellow, and black, and a recorded matter strong also 
against the use under acid conditions can be obtained. 
[0028] 

[Example]An example explains this invention concretely further below. As long as there is no special statement, 
there Is a weight reference with the inside of the text "part", and "%." 

[0029]In addition to [ 40 copies of sulfolane ] the 4 mouth flask to which synthetic example 1 condenser tube was 
attached, temperature up was carried out to 180 ** in 1 hour, 40 copies of 4-suIfophthalic acid, 4.5 copies of 
ammonium chloride, 55 copies of urea, 0.5 copy of ammonium molybdate, and six copies of coppeKlI) chlorides were 
added there, and It agitated at the temperature for 6 hours. After cooling reaction mixture to 40 **, the object was 
filtered by the nutsche and methanol of 400 copies washed. Then, the water of 300 copies is added to the obtained 
wet cake, causticity solution adjusts the pH to 10 48%, and it agitates at 80 ** for 1 hour. And 35% of hydrochloric 
acid aqueous solution is added, pH is set to three, agitating, and 80 copies of salt is added gradually there. The 
precipitated crystal was separated, 150 copies of salt solutions washed 20%. and 90 copies of wet cakes were 
obtained Then, add 210 copies of methanol, agitate for 1 hour, a ** exception carries out the precipitated crystal, 
and it dries after washing with 300 copies of methanol aqueous solutions 70%, 22.9 copies of sulfocopper 
phthalocyanines which have a total of four sulfone groups In a formula (1) in the 4th place 'four — four — ' — four 
— 4'" of each benzene nucleus of each were obtained as a blue crystal, lambdamax : 629 nm (Inside of solution). 
[0030]40 copies of nitrobenzene adds to the 4 mouth flask to which synthetic example 2 condenser tube was 
attached. Temperature up was carried out to 1 80 ** in 1 hour, 32 copies of 4-sulfophthalic acid, six copies of 
phthalic anhydride, 4.5 copies of ammonium chloride, 55 copies of urea, 0.5 copy of ammonium molybdate, and six 
copies of coppeKlI) chlorides were added there, and it agitated at the temperature for 6 hours. After cooling 
reaction mixture to 40 **, the object was filtered by the nutsche and methanol of 400 copies washed. Then, the 
water of 300 copies is added to the obtained wet cake, causticity solution adjusts the pH to 10 48%, and it agitates 
at 80 ** for 1 hour. 35% of hydrochloric acid aqueous solution is added, pH is set to three, agitating, and 80 copies 
of salt is added gradually there. The precipitated crystal was separated, 150 copies of salt solutions washed 20%, 
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and 90 copies of wet cakes were obtained. Then, in [ add 210 copies of methanol, agitate for 1 hour, and a ** 
exception carries out the precipitated crystal, dry after washing with 300 copies of methanol aqueous solutions 70%, 
and ] a formula (1), The sulfone group obtained 27.9 copies of copper phthalocyanlnes which it has by three 
averages in 1 intramolecular as a blue crystal to the 4th place from number ratio of sulfone group introduction, and 
four : three piece:2 piece =3:10:3, and ESI-MS. (Comparatively 18.8% [ Sulfone group 2 individual ]) lambdamax : 629 
nm (inside of solution). 

[0031]carrying out the mixture solution of each ingredient of a statement to the creation following table 1 of 
Example 1 (A) ink, and filtering with a 0.45-mlcrometer membrane filter — an Inkjet — service water — the sex Ink 
composition was obtained. 
[0032] 
[Table 1] 

Each pigment component obtained In the above-mentioned synthetic example 2.0 copies (the thing which carried 
out the demineralization step is used) 

Water 79.0 copies Glycerin 5.0 copies Urea 5.0 copies N-~methyl-2-pyrrolidone 4.0 copies 3.0 copies of IPA 
Butylcarbitol 2.0 copies Total 100.0 copies[0033]The combination ink with the existing cyan pigment blends with 9 to 
1 the pigment component obtained in the synthetic example 1, Direct Blue 86, Direct Blue 87, Direct Blue 199, and 
Acid Blue 9 by a weight ratio, respectively. It adjusted so that optical density might suit the above-mentioned Ink 
composition. 

[00341(B) An Inkjet printing ink-jet printer (trade name NECCorp. PICTY80L) is used, The paper only for [ three 
sorts of ] converted paper {of marketing by which the surface treatment was carried out by the regular paper 
(printer paper A4 TLBS A4S (made by a canon company)), an inorganic substance, and/or polymer (coat paper 
STX73 A4 for color image jets (made by a sharp company)), Inkjet recording was performed in a total of four sorts 
of charges of a recorded material of the gloss film A (color BJ photograph sheet film CA-101 (made by a canon 
company)), and the gloss film B (exclusive gloss film MJA4SP6 (made by the SEIKO EPSON company))}. The result 
of the hue of the recorded image of the aqueous ink composition of this invention, clear nature, a fading test, a 
water resistant test, a nitrogen oxide gas tenebrescence examination, and an acid dropping discoloration 
examination is shown in Tables 2 and 3. 

[0035]Dlrect Blue 86 actually used as a cyan pigment for Ink jets as a comparison object (comparative example 1), 
The hue of the recorded image of the Ink composition which adjusted Direct Blue 87 (comparative example 2), 
Direct Blue 199 (comparative example 3), and Acid Blue 9 (comparative example 4) so that the ink composition and 
optical density of this invention might suit by the same ink presentation, clear nature, a fading test. The result of a 
water resistant test, a nitrogen oxide gas tenebrescence examination, and an acid dropping discoloration 
examination is shown in Table 4. The hue and clear nature of JAPANColor of a color sample are shown in Table 5 as 
data for comparing with the hue of the Ink composition of this invention, and clear nature. [ of JNO ] [ of standard 
cyanogen ] 

[0036](O) Hue of the evaluation ** hue evaluation recorded Image of a recorded image, clear nature : carry out the 
colorimetry of the recording form using GRETAG SPM50 (made by GRETAG), and compute L*, a*, and b* value. 
Hue was evaluated in comparison with the color sample of the standard cyanogen of JAPAN Color of JNO. and C* = 
(a*) (^+(b*) 2) estimated clear nature. 

** The recorded image was irradiated with the carbon arc for 40 hours using the fading-test carbon arc fadeometer 
(made by Suga Test Instruments Co., Ltd.). The judgment class measured the color difference (deltaE) before and 
behind an examination using the above-mentioned colorimetry system while judging it according to the grade of the 
blue scale specified to JIS L-0841. 

9|c3fc The recording form was put in the beaker which filled water resistant test water, and while it took out after 
agitating for 2 minutes, and judging the change before and behind air-drying and an examination with JIS 
tenebrescence gray scale, the color difference before and behind an examination was measured using the above- 
mentioned colorimetry system. 

** Based on the colorfastness test method (L 0855) for nitrogen oxide of the dyed fiber goods in nitrogen oxide gas 
tenebrescence examination JIS, A strong examination (three weak examinations) and a still stronger examination (It 
is neglected In nitrogen oxide gas for 1 hour) are done, With the judgment (O hue change ****** small O hue 
change small ** hue change and ** large x [ In the green taste ] hue change size and G discoloration, B blue, or the 
navy discoloration) by viewing, the color difference before and behind an examination was measured using the 
above-mentioned colorimetry system. 

** The hydrochloric acid aqueous solution was dropped at acid dropping test printed matter 10%, and the color 
difference before and behind an examination was measured using the above-mentioned colorimetry system with the 
judgment (O hue change ****** small O hue change small ** hue change and ** large x [ In the green taste ] hue 

change size and G discoloration) according the discoloration to viewing. 

[0037]The data of the hue of the water-based ink of this invention, clear nature, lightfastness, a water resisting 
property, anti-oxidation nitrogen gas nature, and acid-proof allochroism is shown in Table 2 and 3 below, as a 
comparison object — general — an Inkjet — service water — the coloring matter (Direct Blue86 (comparative 
example 1).) used as sex cyan Ink The data of Direct Blue 87 (comparative example 2), DirectBlue 199 (comparative 
example 3), and Acid Blue 9 (comparative example 4) Is shown In Table 4. 
[0038] 
[Table 2] 
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[Table 4] 
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[0041]When the result of Table 2 was compared with Table 4 of the comparative example, the printed matter in the 
ink of this invention has lightfastness and a good water resisting property, and most discoloration was not seen by 
the examination of anti-oxidation nitrogen gas nature and acid-proof allochroism, either. In Direct Blue 86 currently 
generally used on the other hand, Direct Blue 87, Direct Blue 199, and Acid Blue 9, it becomes a green taste 
(phthalocyanine system coloring matter), or has become a blue taste (triphenylmethane dye). The big difference was 
seen with the printed matter (exclusive paper, the gloss film A. the gloss film B) in the signal transduction sheet by 
which the surfece treatment was carried out especially by an inorganic substance and/or polymer. When these cyan 
pigments generally used were also blended with the copper^phthalocyanine coloring matter which has a sulfone 
group and were used from the result of Table 3, it turned out the discoloration under nitrogen oxide gas and acid 
conditions is pressed down rather than having used independently. 

[00423AS hue and data for comparison of clear nature, the hue and clear nature of JAPAN Color of a color sample 
are shown in Table 5. [ of JNG ] [ of standard cyanogen ] [0043] 

Table 5 Hue Clear nature L* a* b* JNC (C*) standard cyanogen 53.9 -35.9 -50.4 61.9[0044]The ink of this invention 
is approximated to the hue of the standard cyanogen of JNC from comparison of Table 2 and 3 and Table 5, and it is 
suitable as Cyanogen system, Inc. for ink jets. 

[0045]The above thing shows that the ink of this invention is dramatically excellent Cyanogen system. Inc. for ink 

jets where the use range with little discoloration also under acid conditions is wide. 

[0046] 

[Effect of the Invention] High-concentration Inkjet printing is possible for the ink composition of this invention as ink 
for ink jets, it does not have the crystal deposit after long term storage, a change in physical properties, a color 
change, etc., and its storage stability is good. The ink jet recording which was excellent in lightfastness and a water 
resisting property, and was excellent in lightfastness and a water resisting property by using with magenta, yellow, 
and black dyes is possible for the printed matter which uses the ink composition of this invention as cyan ink for ink 
jet recording. There is little discoloration under oxidizing gases, such as nitrogen oxide gas and ozone, and the 
dropping test of a 10% hydrochloric acid aqueous solution is also good. The result of having excelled in the printed 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web^cgi_ejye?atw_u=http%3A%2F%2Fwww 2008/09/ 1 6 



JP,2000-303009,A [DETAILED DESCRIPTION] 



8/8 ^— V 



matter in the signal transduction sheet by which the surface treatment was carried out especially by an inorganic 
substance and/or polymer is shown. From this result, the ink composition of this invention enables application of the 
print recording by the Inkjet method at larger usage than former, such as use in outdoors, and printing to acid 
paper. From it being a clear and desirable cyan color, the printing surface by the ink composition of this invention is 
using with other magentas and the ink of yellow, and can carry out ejecting paint of the color tone of a large visible 
region. 



[Translation done.] 
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